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ABSTRACT 
Retractions are a great concern in science, because researchers infringe the validity of their, but also the validity of other studies. 

Investigations showed that retraction rates rose significantly in the last years from about 0.01% in 2006 to 0.02% in 2012. 

However, only a few studies investigated this phenomenon so far. The purpose of this study therefore is to investigate retractions 

further. This will be done by looking at the number of researchers who contributed to a research article. Distinguishing between 

two reasons of retraction, namely errors of omission and errors of commission, applicable literature is reviewed. Non-retracted 

articles are then compared to retracted ones, in order to investigate a relationship between team size and errors of omission or 

errors of commission. The study shows that out of 450 retracted articles, 210 (47%) were retracted because of errors of 

commission, 97 (21%) because of errors of omission and for 143 (32%) articles, the reason of retraction could not been found, has 

been different, or the entries were corrections of articles already in the dataset. Research articles in the field of social sciences are 

more often retracted because of errors of commission (79%), than retracted research articles in Physics (66%) or Medicine (62%).       

Differently than hypothesized, the study shows that team size has little influence on the odds of an article on being retracted. 
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1. INTRODUCTION  

Before research papers are being published in research 

journals, they usually go through a diligent peer review 

session, in which the validity of the findings and methods are 

being checked. Publishers have the interest to conduct this 

process as accurate as possible, in order to achieve a good 

reputation, by assuring only high-quality papers being 

published in their research journals. Therefore, a publication 

is a reward and success for researchers. Despite this 

procedure, sometimes, errors are detected in papers after 

publication. In case of minor errors, such as an incorrect 

correspondence address or correction of an author’s name, 

an erratum notice can be issued (Kulkarni, 2014). However, 

if the errors endanger the validity of the paper, it needs to be 

retracted. As Kulkarni (2014) explains: “Retraction is a way 

of alerting readers to the questionable credibility of a study”. 

Often, authors themselves retract their articles, but also, 

journals, editors or institutions do retract (Wager & 

Williams, 2011).  

In the research field of legal science, Haeberle (1957) states 

that there are two main errors individuals and groups can 

make when they are acting or deciding on something and 

introduced the terms “errors of omission” and “errors of 

commission”. These terms can also be applied to other fields 

including scientometrics and retractions. Errors of omission 

are errors that have not been made consciously, such as a 

miscommunication or the usage of a wrong statistical test. 

Errors of commission however, are errors that were made 

with the researcher being conscious about the error. Typical 

examples here for are plagiarism or data fabrication. Both 

types of error are strongly imperiling the credibility and 

quality of studies.  

Retraction rates rose significantly in the previous years. In 

2006, the retraction rate in the “Web of Science” was below 

0.01% and has more than doubled to around 0.02% in 2012 

(Flanelli, 2013). Although past studies showed that this is 

mainly due to quicker detections of errors (Steen, 

Casadevall, & Fang, 2013), it is time to get a deeper 

understanding of retractions. Retractions are a big issue in 

the field of science, because researchers do not only infringe 

the validity of their own research, but also the validity of 

research articles that refer to these retracted articles. For 

example, according to retractionwatch.com, the most cited 

retracted paper (Voinnet, Rivas, Mestre, & Baulcombe, 

2003) had 897 cites before it was retracted 

(retractionwatch.com, 2017). As it has been found that half 

of the retractions are due to fraud (Steen, Casadevall, & 

Fang, 2013), the rise of retraction rates does also provoke 

ethical issues in the field of science. 

Studies already investigated retractions from different 

angles. A study by Lu et al. (2013) showed that retraction 

rates differ between different research disciplines, finding 

that retraction rates in “hard sciences” such as Biology or 

Chemistry, are higher than in “soft sciences” such as social 

science (Lu, Uzzi, Jones, & Jin, 2013). This may “reflect 

lower incidence of false science or lower rates of detection, 

where replication norms may differ” (Lu, Uzzi, Jones, & Jin, 

2013). Another relationship that was discovered, is the 

association between retractions and countries, finding that 

countries such as China, India and South-Korea, have higher 

retraction rates than other countries (He, 2013). He (2013) 

concluded that this is due to inattentive research policies in 

these countries. Both studies did this by analyzing retractions 

rates in the Web of Science between 2000 and 2010. 

                                                                                                                                     

In the last five decades, work-groups have become more 

dominant in the production of knowledge (Wuchty, Johns, & 

Uzzi, 2007). It was hypothesized, that this is mostly due to 

the increasing scale, complexity and cost in “hard sciences” 

(de Solla Price, 1963). However, this trend can also be 

observed in social sciences, where the just mentioned drivers 

(increasing scale, complexity and costs) “are much less 

notable” (Wuchty, Johns, & Uzzi, 2007). This trend might 

also influence scientific publications. Risks of errors could 

change depending on whether more or less researchers are 

contributing to a research article.  Therefore, it is interesting 

to investigate which effects this development might bring in 

terms of retractions. In order to research the hypothetical 

relationship between number of authors and retraction rates, 

the following research question is proposed.  

RQ: Do the odds of retraction change, if the number of 

authors per research article differs? 

Previous research in the field of bibliometrics already 

researched the relationship between research team size and 

productivity, measured by quantitative variables: 

publications and citations (Cook, Grange, & Eyre-Walker, 

2015) (Abt, 2017). These studies add on Lotka’s law, which 

states that the number of authors who published n times, is 

decreasing exponentially with the number of publications 

(Lotka, 1926). Many authors have only one or a few 

contributions and less authors account for many 

contributions. This is expected to be mainly due to task 

division between researchers. A few supervising researchers 

who are on a high hierarchical level, appear in the authors 

list of many research articles. Most researchers however, are 

only contributing to few publications. Besides that, Cook et 

al. (2015), found a weak but significant positive relationship 

between group size and number of publications in the field 

of life sciences, by conducting a linear regression analysis 

with data from the Web of Science (WOS). Larger teams 

seem to be more productive because they have more 

resources (especially human resources). However, “the 

relationship is one of diminishing returns; productivity 

increases with funding but not proportionally” (Cook, 

Grange, & Eyre-Walker, 2015). These finding are 

complemented by the research of Abt (2017). By researching 

data in the field of astrophysics, he found evidence that 

research articles from larger teams are cited more often than 

articles from single authors or smaller teams, however, this 

is mostly due to higher self-citation of the involved authors.   

Instead of analyzing the connection between research team 

size and performance from an angle that focuses on rather 



possible “positive” outcomes which deal more with 

productivity, namely by looking at publications and citations 

(Cook, Grange, & Eyre-Walker, 2015) (Abt, 2017), this 

study tries to analyze the relationship from another angle, 

namely the negative event of retractions. To this point of 

time, the relationship between number of authors and 

retractions has not been investigated. Researching this 

relationship, can enhance our understanding of possible 

factors that could influence the odds of an article being 

retracted, by providing new insights from a new point of 

view, namely by looking at author team sizes.  

2. THEORETICAL FRAMEWORK 

As already mentioned, in this study, it will be distinguished 

between errors of omission and errors of commission. These 

terms are used because they are classifying errors on a 

fundamental level, by distinguishing between unconsciously 

made (omission) and consciously made errors (commission). 

As these two errors have distinct reasons and are of different 

nature, for each reason, different literature will be reviewed 

in order to derive to proper hypotheses.  

2.1 Errors of Omission 

Articles that were retracted because of errors of omission, 

imply an inferior performance of the contributing 

researchers. Therefore, research in the field of organizational 

behavior and psychology, which investigated team size and 

their performance, will be reviewed.  

Many studies have shown that team size has several 

consequences for the performance of an individual, but also 

for the overall team performance. Even though individuals in 

teams with more members have access to more nonphysical 

and physical resources, Hare (1952) also found out that 

individuals in larger groups participate less frequently 

because they feel that their opinion is not important.  

Another reason for a worse performance is the finding, that 

individuals in larger teams assume less responsibility for the 

tasks which they are performing (Wicker & Mehler, 1971). 

More recent studies revealed that individuals in larger teams 

generally perform worse than individuals in smaller teams, 

however, overall group performance increases with team size 

(Liden, Wayne, Jaworski, & Bennett, 2004). An important 

reason for the worse performance of individuals in large 

teams, is the so called “social loafing”, which can be 

explained as: exerting less effort when working in a group, 

as when working alone (Liden, Wayne, Jaworski, & Bennett, 

2004). This research by Liden et al showed that social loafing 

is positively related to team size and negatively related to 

team performance.                                             

Another explanation for the decreasing performance of 

individuals in larger teams was given by James Shepperd 

(1993). In his framework, he explains social loafing by 

introducing expectancy theory. An individual’s motivation 

and performance decline when the individual does not see a 

link between their effort and reward. This link between effort 

and reward is often weaker in large work groups and thus, 

motivation and performance of individuals decline 

(Shepperd, 1993). 

Other studies that investigated team size and overall group 

performance hypothesized a non-linear relationship, or more 

specifically an inversed U-shaped relationship, between 

these two variables. (Goodman, E., & Argote, 1986) 

(Barrasa, West, & Gil, 2007). Barrasa et al. (2007) conducted 

a study with health-care teams, in which evidence for this 

hypothesis was found. Team performance increased with 

team size, but only to a certain point, where performance 

started to decrease again.  

A survey study by Krasnova et al. (2012) on research teams 

in the field of Information Systems, found that the first author 

contributes to around 60% of the work on a three-author 

paper, with the third author contributing only 15 percent of 

the work. Results of the same nature were expected in larger 

research teams.  Even though the experience and knowledge 

of an additional author may improve the overall quality of 

the research paper, by providing new insights and feedback, 

it also comes with coordination and control costs and the lack 

of clarity regarding the attribution of credit (Krasnova, 

2012). There might be a certain point until the contribution 

and knowledge of an additional researcher outweighs the 

negative effects of coordination and control costs and also 

lack of clarity. However, after this point is reached, it might 

be that the costs of adding an additional member are higher 

than the benefits.  

This reasoning is closely related to the concept of “span of 

control”. Many studies in the field of organizational behavior 

found out that team leaders are not able to coordinate and 

monitor the work of teams with too many members (Davis, 

1951) (Van Fleet, 1977). Additional members are therefore 

not an advantage and come with higher costs than benefits.     

2.1.1 Implications for team size and retractions 

It is drawn on social psychological theories to make 

propositions about the relationship between X, the number 

of authors, and Y, retracted articles. Retractions have a high 

impact on the author’s and co-authors’ careers (Mongeon & 

Lariviere, 2016) and therefore, a high degree of 

responsibility is requested, namely the responsibility to 

conduct a valid research without any errors. As it  is expected 

that that individuals take less responsibility in larger groups 

it can also be expected, that individual researchers feel less 

responsible to conduct a valid research without any error of 

omission in larger teams.                                                                                             

As it is still the tradition in research to emphasize the role of 

individuals in scientific discovery (Wuchty, Johns, & Uzzi, 

2007), individuals in research teams might perceive that 

researching in a large team offers less rewards than 

conducting research alone or in smaller teams. This weak 

link between effort and reward is likely to result in less 

motivation and a weaker performance (Shepperd, 1993). 

This inferior performance in turn, could lead to higher odds 

for retractions. Besides that, with increasing team size, social 

loafing might increase with the effect that individual 



researchers would put less effort in their research, resulting 

in higher number of retractions. 

However, other research found out that overall team 

performance is said to increase with team size (Liden, 

Wayne, Jaworski, & Bennett, 2004), and therefore the effect 

on retractions could also be ambiguity or non-linear. This 

reasoning is supported by the findings of Barrasa et al. 

(2007), who found an inversed U-shape relationship between 

team size and team performance. This leads to the hypothesis 

of a mirrored inversed U-shape relationship, or simpler 

spoken, a U-shape relationship between number of authors 

and retractions. 

Besides that, based on the study of Krasnova et al. (2012), it 

can be assumed that there is point at which adding additional 

members results in higher costs of coordination and control 

than the benefits of an increase in knowledge and feedback 

would be. A loss of coordination and especially control 

mechanisms such as feedback loops, is likely to result in 

inferior performance and errors of teams. This is supported 

by the concept of “span of control” (Van Fleet, 1977) (Davis, 

1951). There is a maximum number of team members the 

leading researcher can effectively coordinate and monitor. 

These two findings are strengthening the hypothesis of a U-

shape relationship between number of authors per article and 

retractions. Retractions because of errors of omission might 

first decrease with the number of authors until a certain point 

on which retractions because of errors of omission increase 

again. Therefore, the following hypothesis is proposed: 

H1: There is a U-shaped relationship between the number of 

authors and retractions because of errors of omission. 

2.2 Errors of commission 

Articles that were retracted because of errors of commission, 

imply an unethical behavior of at least one of the involved 

researchers.   

Many studies examined ethical decision making and its 

influencing factors on an individual level (Trevino & 

Youngblood, 1990) (Rest, 1979) (Choudhury, Mishra, 

Guyot, Meier, & Bell, 2012), finding that the individual 

decision making is influenced by two main features, namely 

demographic (e.g. age and income) and psychological (e.g. 

individuals’ cognitive processes and locus of control) 

factors. However, less studies investigated the effects of 

groups on ethical decision making and cheating (O’Leary & 

Pangemanan, 2007) (Nichols & Day, 1982) (McCabe & 

Trevino, 1993) (Abdolmohammadi & Reeves, 2003).  

Nichols and Day (1982), conducted an early study on 82 

business students individually and in groups. They 

confirmed their hypothesis that “the level of moral judgment 

(…) is higher in the interacting group than the nominal 

average of the members comprising the group”. Thus, groups 

have a higher level of moral judgement than their individual 

members. Evidence was found, that individuals who scored 

high (a high score implies an elevated level of ethical 

judgment), changed their behavior less in a team than 

individuals who scored low or average and thus, presumably 

influenced the group decisions more. The results of Nichols 

and Day (1982) raised the question, which other 

determinants influence the moral judgment, especially 

within a group. McCabe and Trevino (1993) found that even 

stronger than communicated ethical codes, the peer behavior 

influences individual’s ethical decision making within a 

group. The effect is ambiguous though. Groups can create a 

social norm, in which misconduct is rather frowned upon but 

sometimes also supported. Next to that, a strong relationship 

between the certainty of being reported, and peer behavior 

was found (McCabe & Trevino, 1993). Therefore, it is 

concluded, that the certainty of being reported has a strong 

and negative influence on academic dishonesty.  

There is also research that did not find any differences 

between the ethical decision making of individuals and 

groups. Abdolmohammadi and Reeves (2003), conducted a 

study with 98 students who followed the “Corporate Social 

Responsibility” at their institution. Students were first 

surveyed on an individual level and then sorted into three 

kind of groups: female only, man only and mixed groups. 

Differently than hypothesized, Abdolmohammadi and 

Reeves did not find significant differences between 

individuals and groups in any of these three kind of groups. 

However, the authors point out that their results should be 

interpreted cautiously, because “Corporate Social 

Responsibility” is an elective course at their institution and 

thus, there may be a self-selection bias in their data. Students 

taking this elective might already have high ethical standards 

when measured on an individual level. 

O’Leary and Pangemanan (2007) investigated the behavior 

of 165 final year accountancy students, once in groups and 

once as individuals. It was found out that individuals are 

taking significantly more often the “extreme actions” of 

acting either unethical or ethical. Groups on the other hand, 

decide themselves more often for neutral decisions. “Groups 

appeared to reach a more consensus/compromised decision, 

most probably due to the increasing pressure to agree with 

others.”   

Another finding was provided by Zimbardo et al.  (2003). By 

investigating the behavior of 576 psychology students who 

had to write an exam individually and in groups, he found 

enough evidence that students cheat less often in larger 

groups, than when writing the exam alone.      

2.2.1 Implications for team size and retractions 

Even though not all studies concluded that larger groups act 

more ethical than individuals (Abdolmohammadi & Reeves, 

2003), there is a basis for expecting that individuals conduct 

errors of commission more often than groups. As Nichols & 

Day (1982) showed that groups have a higher standard of 

moral judgment than their individual members and errors of 

commission are a heavy breach of moral codes, it can be 

expected that individuals conduct errors of commission more 

often than groups. Also, Zimbardo et al. (2003), found 



evidence that larger groups cheat less often. Besides that, 

McCabe and Trevino (1993) found out that the certainty of 

being reported has a negative relationship on academic 

dishonesty, and as it can be expected that the certainty of 

being reported increases with a higher number of group 

members, also a negative relationship between the number of 

group members and errors of commission is expected. 

Another angle, which focuses more on the individual level is 

provided by O’Leary and Pangemanan (2007). Individuals 

take more often the extreme actions, including an unethical 

behavior and hence can also be expected to conduct errors of 

commission more often. By incorporating these previous 

researches in can be expected that larger groups are expected 

to conduct errors of commission less often than smaller 

groups or individuals and thus the following hypothesis is 

proposed:  

H2: There is a negative (linear) relationship between articles 

that were retracted because of errors of commission and 

group size.  

3. METHODOLOGY 

As this research is built upon a hypothetico deductive 

reasoning, in this section, procedures will be presented that 

are used in order to confirm or reject the research hypotheses 

and by doing that, providing an answer to the research 

question. This will be done by explaining the relevant 

variables, as well as the applied sampling strategy and 

statistical tests.                                                                                                                                                         

Research articles listed in the Web of Science (WoS) (by 

Thomson Reuters), will be considered for conducting 

statistical tests. The advantage of the Web of Science lies in 

the high standards with which articles are evaluated. The 

Thomson Scientific Editorial Development group “carefully 

evaluates journals for potential inclusion in the database” 

(Thomson, 2017). The objective of the WOS is “to include 

only the most influential, relevant, and credible journal 

information available” (Thomson, 2017). Besides that, 

retracted articles in the data base are marked as such.                                                                                                                                                                    

3.1 Sampling 

Past studies have already shown an association between 

retraction rates and research disciplines (Lu, Uzzi, Jones, & 

Jin, 2013), finding that retraction rates are higher in “hard 

sciences” than in “soft sciences”. Besides that, group sizes 

differ among research disciplines, being significantly smaller 

in social sciences than in other fields of research (Wuchty, 

Johns, & Uzzi, 2007). Thus, it is important to take the 

research discipline into account when sampling. Another 

research by He (2013) has shown that retraction rates are 

higher in countries such as China, India or South-Korea, than 

in western countries. Even though, it is questionable if group 

sizes differ significantly among countries, they are another 

factor that can be considered when sampling. Taking the 

above-mentioned findings into account, the sampling 

strategy that is applied is a stratified sampling which is based 

upon countries and research disciplines. To reduce 

complexity of the study and obtain a representative sample, 

the research only focuses on three research disciplines of 

different nature, namely Biology and Medicine, Physics and 

Social Sciences.  Besides that, only three continents will be 

taken into account: Asia, America and Europe. Because of a 

limited population of retracted articles within fields of study 

(e.g. social science) in specific countries (e.g. China), the 

research in Asia contains articles from China and South-

Korea. The same applies in Europe, where research articles 

from the UK and Germany will be considered. In America 

however, only articles from the United states will be taken 

into account.                                                                   

Per specific continent and discipline, 50 retracted and non-

retracted articles are sampled. Thus, per continent, 150 

retracted and 150 non-retracted research articles are sampled. 

A graphical sampling scheme is to be found in appendix 1. 

In order to assure randomness, not only the first 50 articles 

displayed in the Web of Science within each subset will be 

downloaded, but a random generator determines ten blocks 

of five research articles which will be taken into account.  

3.2 Variables 

The dependent variable “retraction” is a categorical variable 

that can only have the values “Non-Retracted”, 

“Commission” or “Omission”. To find all retracted articles 

in the WoS, the following search terms are used: the title of 

the articles contains either “retraction AND VOL” or 

“retracted AND article”. This search query has already been 

applied by He (2013). Within retracted articles it is 

distinguished between articles that have been retracted 

because of errors of commission and research articles that 

have been retracted because of qualitative or 

communicational errors within the research team (errors of 

omission). This information is available in the retraction 

notice and has to be checked manually. The independent 

variable on which is focused on, is the number of authors 

(NOA). It is a numerical variable that can theoretically range 

from one to infinity. The WoS does not provide this 

information, but only states the author names, which are 

separated by a semicolon. Therefore, an Excel formula will 

be applied in order to extract the variable “number of 

authors”:=(Len(Reference)-Len (Substitute(Reference,”;”,””)) +1.  

Other independent variables that are considered are the 

continent and research discipline. These two variables are 

both categorical and can only have the values Asia, Europe, 

America and Medicine, Physics and Social, respectively. 

Thus, they will be dummy coded. Next to that, the interval 

variable “publication year” and the ratio variable “page 

numbers” will be included, in order to increase the 

completeness of the model and to account for possible 

intercorrelation effects.    

3.3 Statistical tests 

For each hypothesis, a statistical test will be applied. This 

test is in both cases a binomial logistical regression, as the 

dependent variable can only have two values per case, 

namely non-retracted or, depending on the case, either 

retracted because of errors of commission or retracted 

because of errors of omission. Retracted articles are defined 



as 1, non-retracted articles defined as 0. For every test, all 

450 non-retracted articles serve as a sample for articles that 

have not been retracted. For hypothesis one, these 450 

articles are then compared only to articles retracted because 

of errors of omission. For hypothesis two, these 450 articles 

are compared only to articles that are retracted because of 

errors of commission. 

The first hypothesis, which assumes a non-linear relationship 

between number of authors and retraction because of errors 

of omission, will be tested using the following logistical 

regression model:                              

Logit(pOmission) = β0 + β1 number of authors + β2 number of 

authors2 + β3 Year + β4   number of pages + β5Research 

Discipline + β6 Continent + ε  

Here, we expect the coefficient β2 to be positive, as we 

hypothesize a U-shaped relationship.  

The second hypothesis, which assumes a negative and linear 

relationship between the number of authors and retraction 

because of errors of commission, will be tested using the 

following model. The coefficient β1 is expected to be 

negative. 

Logit(pcommission) = β0 + β1 number of authors + β3 Year + 

β4   number of pages + β5Research Discipline + β6 Continent 

+ ε 

4. RESULTS  

4.1 Descriptive statistics 

The sample revealed that 97 articles have been retracted 

because of errors of omission, 210 because of errors of 

commission and for 143 articles, the reason of retraction 

could not been found, has been different, or the entries were 

corrections of articles already in the dataset. The 

“commission-omission ratio” was highest in social sciences, 

with around 79%, followed by Physics (66%) and Medicine 

(62%). This means that retracted research articles in the field 

of social sciences are more often retracted because of errors 

of commission, than retracted research articles in Physics or 

Medicine. Besides that, the “commission-omission ratio” 

was highest in Asia (75%), followed by Europe (66%) and 

America (63%). These findings are summarized in a 

contingency table below.  

Table 1: Descriptive statistics  

 Commission Omission N.A. Tot. 

Medicine 74 (16%) 45 (10%) 31 (7%) 150 

Physics 67 (15%) 34 (8%) 49 (11%) 150 

Social 69 (15%) 18 (4%) 63 (14%) 150 

Total 210 97 143 450 

     

Europe 69 (15%) 35 (8%) 46 (10%) 150 

America 65 (14%) 37 (8%) 48 (11%) 150 

Asia 76 (17%) 25 (6%) 49 (11%) 150 

Total 210 97 143 450 

Next to that, the previous research findings of Wuchty et al. 

(2007) could be confirmed. Research team sizes differ 

significantly among research disciplines and are indeed 

smaller in social sciences and largest in Medicine. Excluding 

two influential outliers in the field of Physics with 428 and 

367 authors, the following violinplot (Figure 1) can be 

drawn. The black point represents the median.   

 

Figure 1: Violin: Number of Authors (NOA) ~ Research 

Discipline 

Including these two extreme points, the mean number of 

authors in Physics is highest with 7.23 authors.  Excluding, 

the two outliers, the author mean in Medicine is highest 

with 6.23 authors, followed by Physics with 4.61 authors, 

and Social Science with 2.4 authors per article. Even when 

the two outliers in the field of Physics are excluded, the 

standard deviation is still highest in Physics with 4.1 

authors, followed by Medicine (3.57) and Social Science 

(1.7). A one-sided ANOVA confirms that these findings are 

significant with a p-value of 0.00426 (output in Appendix 

2). Conducting the same test with continents and countries 

instead of research disciplines reveals that group sizes do 

not differ significantly among continents, with a p-value of 

0.06 (output in Appendix 2). This finding can be visualized 

with the following violinplot (Figure 2).   

 

Figure 2: Violin: Number of Authors (NOA) ~ Continent 

Further statistics (excluding the two outliers in the field of 

physics) including the mean, median, standard deviation, 



minimum and maximum, are summarized in the table 

below.  

Table 2: Comparison of author means, medians and 

standard deviation by Research Discipline and Continent   

 Mean Median Std. Dev Min Max 

Medicine 6.23 5 3.91 1 21 

Physics 4.61 4 4.1 1 33 

Social 2.4 2 1.7 1 12 

      

Europe 4.38 3 3.67 1 25 

America 4.06 3 3.8 1 26 

Asia 4.79 4 3.76 1 33 

     

4.1.1 Correlation Matrix 

Next to these descriptive statistics, a deeper analysis on some 

variables is conducted. Below, a correlation matrix (Table 3) 

with the most important numerical variables is displayed. 

The data used for this matrix were all 900 articles. It was not 

separated between retracted and non-retracted articles. It 

shows some interesting relationships.  

Table 3: Correlation matrix 

 Times 

Cited 

Year # of Pages # of 

Authors 

Times Cited 1    

Year -0.096** 1   

# of Pages 0.147 -0.033 1  

# of Authors 0.055 0.1** -0.139*** 1 

*** Significant at 0.001 level (two-tailed)                                                         

**Significant at 0.01 level (two-tailed) 

 

First of all, the findings of de Solla Price (1963) and Wuchty 

et al. (2007) that team sizes increased in the last decades can 

be confirmed. The coefficient of 0.1 is positive, meaning that 

the model states that the average team size increased by 0.1 

authors per year, in the last decades. This relationship is 

significant at a 0.01 level (two-tailed). Besides that, the 

findings of Abt (2017), that articles that were written by more 

authors are also cited more often than articles written by less 

authors, could not be confirmed. Even though there is a 

positive relationship between team size and the times a paper 

was cited, the correlation is not significant Another 

interesting finding is that more recent articles are less often 

cited (Coefficient = -0.0962, two tailed p-value = 0.0041). 

This might have several reasons. Older research articles can 

be more often cited just because of the fact that they are 

longer published than more recent ones. Besides that, the 

number of articles published increased a lot over time, and 

the fewer articles that are published earlier, are therefore 

more likely to act as the foundation of more recent articles.                                                                                

The last significant relationship in the correlation matrix 

seems quite surprising. The more authors contributed to an 

article, the less pages the article has. However, there is a 

logical explanation for that. Research articles in social 

sciences have less authors, but a higher number of pages. 

Research articles in medicine have more authors and less 

pages. Therefore, when all research articles are aggregated, 

a negative correlation between those two variables appears. 

Another analysis in which research disciplines are separated, 

reveals a positive, but insignificant relationship between the 

number of authors and the number of pages for all three 

research disciplines.  

4.2 Hypothesis 

In this chapter, the hypotheses which were presented in 

chapter two, are tested. The findings are summarized in a 

separate table for each hypothesis. These tables include 

coefficients of the variables, state if they are significant 

correlated and contain as well a Hosmer-Lemeshow and 

McFadden (Pseudo R2) test, which assess the goodness of fit 

of the models or in other words, whether the observed data 

values match the expected ones. Both values can range from 

0 to 1. The lower these values are, the worse the model is 

predicting.  

4.2.1 Errors of Omission  

The first hypothesis, which assumes a positive U-shaped 

relationship between retraction and number of authors, 

reveals interesting results. Surprisingly, the coefficient β2 is 

significantly negative. The test results are summarized in the 

table below.  

Table 4: Summary: Regression for hypothesis 1 

Model 

Baseline 

Model 

Linear 

Model 
Full 

Model 

Intercept -183 ***   -181*** -173*** 

Physics -0.35         -0.33 -0.23 

Social -0.59   -0.54 -0.19 

Asia -1.16***           -1.16*** -1.30*** 

Europe -0.25           -0.26 -0.33 

Year 0.09*** 0.09*** 0.09*** 

# of Pages -0.12*** -0.12*** -0.12*** 

NOA  
-0.03 0.27* 

NOA^2  
 -0.01* 

Hosmer-

Lemeshow 0.0089 

 
0.045 0.087 

McFadden test 0.1309 

 
0.131 0.145 

p-value in brackets                                                                         

*** Significant at 0.001 level (two-tailed)                                                            

**Significant at 0.01 level (two-tailed) 

Including the number of author variable, the following 

formula is obtained: 



 Logit(pOmission)= -173 + 0.27 number of authors – 0.01 

number of authors2 – 0.23 Physics – 0.19 Social – 1.3 Asia -

0.33 Europe -0.12 number of pages+ 0.09 Year + ε 

The p=value of β2 (number of authors2) is significant with a 

value of 0.022. This finding is quite surprising because the 

opposite direction was hypothesized. This would mean that 

retractions because of errors of omission first increase with 

the number of authors until a certain point on which 

retractions because of errors of omission decrease again. 

Splitting the data up into the different research disciplines, 

show that this negative relationship can be found in all 

research disciplines, however it is only significant in Social 

Science and by no means significant in Medicine (p=0.92) 

and Physics (p=0.24). Taking a closer look at the logistic 

regression plot of only articles in the field of social science, 

it can be observed that retractions are indeed first increasing, 

however, there is one non-retracted article with 11 authors, 

which is strongly influencing the regression outcome. When 

this data point is removed, another regression only in the 

field of social science reveals that the coefficient β2 is 

becoming positive (0.031), but not significant (p=0.86).  

 

Figure 3: Logistic Regression Plot in Social Science 

Retracted ~ Number of Authors 

Next to that, it can be observed that the dummy variable 

“Asia” is significantly negative related to errors of omission 

in all three models. This supports the descriptive statistics 

(Table 1), where it could be observed that errors of omission 

appear the least in Asia. Besides that, the logistic regression 

analyses revealed more relationships. The finding that 

retraction rates increased (Flanelli, 2013) can be confirmed. 

The publishing year correlates significantly with retractions, 

with a positive coefficient of 0.09 and a p-values lower than 

0.001 in the full model. This implies that articles that are 

published more recently are more likely to get retracted than 

less recent ones. Next to that, a relationship between the 

number of pages and retractions was found. The coefficient 

here for is -0.12 and highly significant with a p-values lower 

than 0.001 in all three models. A further analysis shows that 

this observation can be made in all three research disciplines. 

Retracted articles seem to have more pages than non-

retracted ones.  

The goodness of fit measures both increased when the 

number of authors was added, namely from 0.089 to 0.045 in 

the linear model to 0.087 in the full model (Hosmer-

Lemeshow) and from 0.1309 in the baseline model to 0.145 

in the full model (McFadden), however, their values are still 

quite low. This implies that the overall model, including the 

number of authors, is not well predicting retractions because 

of errors of omission. This can also be observed when 

looking at the ROC curve, which is to be found in the 

appendix 3. Nevertheless, we cannot confirm the first 

hypothesis. There seems to be no positively U-shaped 

relationship between the number of authors and retractions 

because of errors of omission. 

4.2.2 Errors of Commission 

In contrast to the previous hypothesis, the second hypothesis 

focuses not on retracted articles because of errors of omission 

but because of errors of commission. The test results are 

summarized in table 5.   

Table 5: Summary: Regression for hypothesis 2 

Model Baseline Model Full Model 

Intercept -135*** -142.6*** 

Physics -0.06 -0.13 

Social 0.17 -0.03 

Asia -0.27 -0.26 

Europe 0.06 0.08 

Year 0.07*** 0.07*** 

# of Pages -0.05*** -0.05*** 

NOA  -0.05 

Hosmer-

Lemeshow P<0.001 P<0.001 

McFadden 

test 0.059 0.063 

p-value in brackets                                                                         

*** Significant at 0.001 level (two-tailed)                                                            

**Significant at 0.01 level (two-tailed) 

As it is showed in table 5, the following logistical regression 

formula is obtained: 

Logit(pComission)= -142.6 – 0.05 number of authors – 

0.13Physics – 0.03 Social -0.26 Asia + 0.08 Europe + 0.07 

Year -0.05 number of pages ε 

It can be observed that larger groups conduct errors of 

commission indeed less often than smaller groups or 

individuals. The sign of β1 is negative as hypothesized, 

however, the relationship is not significant with a p-value of 



0.062. Separating the analysis on the three-different research 

discipline reveals that significance is highest in Medicine 

(0.047), followed by Social Sciences (0.2) and Physics 

(0.26). Also here, the same findings regarding the year of 

publication and the number of pages were made. The year of 

publication is significantly positive related to retractions 

because of errors of commission with a coefficient of 0.07 

and a p-value lower than 0.001 in the baseline model as well 

as in the full model. The number of pages is significantly 

negative related to retractions because of errors of 

commission with a coefficient of -0.05 and a p-value lower 

than 0.001.   

The goodness of fit measures increased only to a small 

amount (measured by percentage change), when the number 

of authors was added as an independent variable. The 

Hosmer-Lemeshow value stayed below 0.001, the 

McFadden increased from 0.059 to 0.063. Also here, the 

goodness of fit values are very low. Looking at the ROC 

curve (Appendix 3), confirms these findings. Therefore, this 

model seems not predicting retractions well. Hence, we 

cannot confirm our second hypothesis due to lack of 

statistical significance.                                        

 

5. DISCUSSION 

5.1 Limitations 

There are several limitations to be mentioned. Keeping them 

in mind, assures that we stay realistic and enhances our 

understanding about implications of the research. For 

example, it could be observed that especially in the field of 

social sciences and physics, single authors who committed 

errors of commission or conducted multiple studies with 

errors that were made unconsciously, account for a large 

amount of retractions within the sub-samples. An example 

here for is the German economist Ulrich Lichtenthaler. In the 

subsample of retracted articles in Europe within the field of 

social science, he accounted for 24% of all articles. 

Therefore, the sample is likely to lack independence. 

However, independence is a major assumption for logistical 

regression. This fact is certainly affecting the validity of this 

study negatively. Another key limitation is the restricted 

population size of sub-samples. For instance, only 18 

research articles in the field of Social Science have been 

retracted because of errors of omission.  This finding is 

important when statements are made about generalizations of 

the study, as it endangers the external validity.  

Next to these methodological issues, there are also 

theoretical issues to mention. Mainly research in the field of 

psychology and sociology was applied to derive to proper 

hypotheses. This research rarely analyzed the dynamics in 

research teams, but focused more often on working teams in 

the industry or student groups. However, research teams 

might have different dynamics including their own rules and 

procedures, which distinguishes them from other teams. 

Therefore, the applied literature might, at least partially, not 

be a suitable fundament, to base valid hypotheses on. Besides 

that, it was assumed that all errors made in research articles 

have the same chance to get detected. However, there might 

also be factors influencing the detection of errors, which 

require a separate theoretical framework including distinct 

arguments and hypotheses. 

5.2 Future Research  

First, it is to mention that due to very low goodness of fit 

values, the applied models, including the number of authors, 

did only explain a small part of retractions. Even though 

increasing the sample size, could reduce this problem, this 

raises the question, which other factors do explain 

retractions. In order to answer this question, future research 

should conduct investigations on different research levels, as 

there are many possible factors, that could influence the odds 

of retraction. The logistical regression models in section 4.2 

confirmed the finding of Flanelli (2013), that retractions rate 

rose in the last years. Also, the logistic regression models 

showed that the number of pages seems to explain a part of 

retractions. In both cases, errors of omission and 

commission, retracted articles seem to have more pages than 

non-retracted ones. So far, retractions were not researched 

from this angle and therefore, future research might 

investigate this finding further and give an explanation for it.                        

Additionally, factors that influence the detection probability 

of errors should be investigated. Also here, the number of 

authors could play a role in the detection of errors. Next to 

that, future research could address the peer review process 

and compare and analyze the processes within research 

institutes or research journals. An interesting approach could 

be the question if a peer-review process with many “peers” 

results in a better error detection. Another approach could be 

the comparison of different research institutes. Do for 

example, articles from researchers of top ranked universities, 

have lower odds of being retracted.  

6. CONCLUSION 

Even though increasing retraction rates can be interpreted as 

a good sign (Flanelli, 2013), there is no doubt about the fact, 

that retracted articles are a negative event which can have 

severe consequences. Understanding the reasons for 

retractions better, might help to diminish retractions and their 

severe consequences.  Increasing retraction rates are a 

phenomenon in the field of bibliometrics, that have been 

investigated by previous studies (Flanelli, 2013) (He, 2013) 

(Lu, Uzzi, Jones, & Jin, 2013). These studies explained 

retractions on a country or research discipline level (He, 

2013) (Lu, Uzzi, Jones, & Jin, 2013). The purpose of this 

study however, was to investigate retractions on a lower 

(research group) level, namely by looking if team sizes have 

an impact on the odds of retractions. This was done by 

splitting up 450 retracted articles into two groups, namely 

articles that have been retracted because of errors of omission 

and articles that have been retracted because of errors of 

commission, and comparing those in a binomial logistical 

regression to non-retracted articles. Differently than 



hypothesized, the analyses showed, that the number of 

authors have a rather small impact on the odds of an article 

on being retracted. Excluding influential data points, the 

relevant coefficients were not significant and goodness of fit 

measures were close to zero. The applied literature from 

psychological and sociological fields, might not be a suitable 

fundament to describe detected errors made in research 

teams that leaded to retractions. This raises the question, 

which other reasons might influence the odds of an article on 

being retracted. Other literature and factors which focus 

more on the detection of errors, such as the peer review 

process, the citation index of a researcher or the ranking of 

research institutes, should be considered for further 

investigations in order to get a deeper understanding of 

retractions.    
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APPENDIX 

1. Methodology 

 

 

 

 

 

 

 

Figure 3: Sampling plot 

 

2. Descriptive statistics 

 

Figure 4: one-sided ANOVA (Number of Authors ~ Research Discipline) 

 

Figure 4: one-sided ANOVA (Number of Authors ~ Continents) 



3. Hypothesis 

 

Figure 5: Hypothesis 1. Full model. Key statistics output in R  

 

 

Figure 5: ROC curve: Retracted ~ NOA + NOA2+ Research Discipline + Continent + number of Pages + Year 

 



 

Figure 6: Hypothesis 2. Full model.  Key statistics output in R  

 

Figure 7: Hypothesis 2: ROC curve: Retracted ~ NOA + Research Discipline + Continent + number of Pages +Year 

 


